Functional neural regeneration in the feeding system of Aplysia: behavioral recovery correlated with changes in buccal motor output.
1. We tested for functional neural regeneration in the feeding system of Aplysia after bilateral transections or crushes of the cerebral-buccal connectives (CBCs) with the use of behavioral analyses and electrophysiological recordings. 2. Both types of lesion selectively abolished rhythmic consummatory behavior, dramatically increasing bite latency and interbite interval, and decreasing bite magnitude. Appetitive feeding behavior was not affected. 3. About 2 wk after CBC crush, bite latency, bite magnitude, and interbite interval began to recover, as rhythmic biting reappeared; complete recovery of rhythmic biting occurred within 60 days. Rhythmic biting never recovered after transection of the CBCs. 4. The recovery of rhythmic biting was correlated with changes in buccal motor output, which were assessed with the use of in vivo recordings from buccal nerve 4 in freely moving Aplysia. Initially, some bursting in nerve 4 occurred without overt bites; with full recovery of biting, a 1:1 correspondence between bursts in nerve 4 and overt bites returned. 5. CBC lesions caused a functional separation between biting and swallowing; at early times postlesion, subjects displayed apparently normal rhythmic swallowing even though rhythmic biting had been eliminated. However, there was a disruption of the 1:1 correspondence between nerve 4 bursts and swallows, which persisted until consummatory feeding fully recovered. 6. Transection of the CBCs in animals that had fully recovered from a previous CBC crush again abolished rhythmic biting, suggesting that the recovery of consummatory feeding behavior was due to functional neural regeneration of cerebral-buccal connections.